Deficiency of the anterior cruciate ligament (ACL), a primary stabilizer of the tibia on the femur, has been well documented as a cause of anterolateral rotatory instability and subsequent loss of knee function. Correction has been attempted in numerous ways.
Intra-articular tendon reconstruction has been employed with some success by Jones', using the patellar tendon and O'Donoghue2 using iliotibial tract. Gracilis3 and semitendinosus4 tendon transfers have also been used. Intra-articular prosthetic ACL replacement using Gore-Tex polytetrafluoroethylene (PTFE) has produced variable results due to a loosening of the graft and resorption of interposed soft tissue. Its use in sportsmen is not recommended; however it has a place in the treatment of previous operative failures or in older, less active patients5.
Extra-articular transfer of a powerful iliotibial band taken from iliotibial tract, however, has been shown to have consistently good results6. Ellison's technique is to detach the iliotibial band distally along with the bone of Gerdy's tubercle, re-routing under the fibular collateral ligament before re-insertion by stapling.
McIntosh and Darby7 describe a similar procedure detaching a strip of iliotibial tract proximally, re-routing beneath the fibular collateral ligament and a fibro-osseus tunnel in the posterolateral femoral condyle before suturing to the lateral intermuscular septum. Results have been similar to the Ellison procedure.
The modified McIntosh repair is an extra-articular reconstruction which takes approximately 20min to perform, with plaster time in addition.
Materials and methods
Of 76 consecutive patients undergoing the modified McIntosh repair between July 1984 and December 1988 by the same surgeon, 48 were available for retrospective analysis. At review, details of pre-injury sporting activity, symptoms and signs before operation including 'giving way', Lachman displacement and pivot shift were noted by the operating surgeon. It was also noted whether the patient had concurrently undergone meniscal surgery at the time of reconstruction.
'Giving way' was graded as occurring at any time, regularly at sport, occasionally at sport, feeling unstable only or nil. Lachman displacement was measured in millimetres and was found to be more accurately reproducible between the original operator and trial examiner than anterior draw. Pivot shift was classed as present or absent, under general anaesthesia at operation.
At the review clinic details of present level and type of sport were obtained. Subjective symptoms of giving way were graded before operation, as well as pain. Each patient was again examined for Lachman displacement and pivot shift.
Through a 20-cm lateral knee incision, the iliotibial tract is exposed down to its insertion into Gerdy's tubercle. A longitudinal strip 20 cm x 2 cm is cut from the tract based on Gerdy's tubercle and detached proximally. This is re-routed deep to the lateral ligament and the thickened band of the lateral intermuscular septum. It is then sutured back to its origin. The skin is closed and the leg enclosed in plaster-of-Paris in 200 of knee flexion and in full external rotation for 6 weeks. Intensive outpatient physiotherapy is started after removal of the plaster.
Results
The 76 patients (all active sportsmen and women before injury which required operative intervention), underwent the modified McIntosh patients (15%) had experienced giving way after operation (five occasionally and two regularly), three of these had returned to full sporting activity. Lachman displacement was assessed by the operating surgeon before operation (Table 3) , and by one examiner in the review clinic (Table 4) . By comparing these two tables, again grouped for postoperative outcome, the improvement to 'nil displacement' in 20 cases can be seen. It is also evident from Table 3 that the distribution of degree of Lachman displacement is similar in all three outcome groups. This would indicate that degree of displacement before operation is not relevant to outcome in terms of return to sport.
Pivot shift, which was present in all patients before operation, could only be elicited in one patient after operation. Table 7 lists the type and level of sport enjoyed by those returning to full activity and it can be seen that 11 patients returned to county level or higher performance. In the most popular sport, football, 12 patients resumed full capability. In the next group, Table 8 , those returning to a lower level or different sport, 9 of 17 of these patients were footballers, only three carrying on the sport, but at a lower level. Three club rugby players changed to non-contact sports, as did most of the other sports persons. The national gymnast had a stable knee, but had outgrown the sport. Of the three who 'failed', two were club footballers, one of whom had persistent giving way, the other had pain secondary to The results of this operation suggest that it can return 58% of sportsmen to their original sport. The remainder who did not achieve this, did so either due to continued symptoms (19%) or socioeconomic reasons (23%). The latter group consisted of regular social sportsmen and women who altered their expectation of sporting level due to their injury and surgery to correct this, not wishing to compromise a satisfactory outcome by further trauma. Symptomatic giving way was abolished in 65% of cases as assessed by direct questioning of the patients, who it was felt were able to give an accurate account of their symptoms. Assessment of ligamentous laxity by the Lachman test was found to be readily reproducible between the operator (who examined all patients in clinic before operation) and the examiner. However, pivot shift was examined before operation under anaesthesia and the reproducibility of this test in the clinic is not reliable. Most patients, however, were able to describe not feeling 'that popping sensation' that they had when this test was attempted in outpatients before operation.
In summary, this retrospective analysis of 48 sportsmen and women shows a favourable outcome in terms of return to pre-injury sporting status, in comparison with other, more complex, technically demanding reconstructions. Of the patients, 56% returned to their previous level and type of sport; excluding those who did not try to attain this level for purely personal reasons, the 'success' rate rises to 76%. On questioning the patients after operation 65% of knees were completely stable, and on examination Lachman displacement was reduced to 0.5 cm or less in 73% of patients. It remains to be seen how the patients perform after a longer follow-up.
